Matrix metalloproteinases expression correlates with survival in patients with esophageal squamous cell carcinoma.
The matrix metalloproteinases (MMPs) are a family of zinc-dependent endopeptidases capable of degrading the extracellular matrix and play important roles in malignancies. We evaluated the expression of four MMPs in esophageal squamous cell carcinoma (ESCC), and assessed the association between MMP expression and clinicopathologic characteristics and disease-free survival time. We evaluated MMP1, MMP7, MMP9, and MMP13 expression in tissues from 208 patients with ESCC using immunohistochemistry (IHC), and correlated MMP expression to clinicopathologic characteristics and disease-free survival time. To confirm MMP9 expression at different levels, we simultaneously performed RT-PCR, Western blotting, and IHC on tissues from a separate cohort of 23 patients with ESCC. IHC analysis showed that 63.0%, 41.8%, 49.0%, and 32.2% of 208 ESCC samples were positive for MMP1, MMP7, MMP9, and MMP13, respectively. MMPs were strongly expressed in the cytoplasm of cancer cells, especially in the invasive margin, and weakly expressed in stromal cells. No immunostaining was detected in non-cancerous esophageal mucosa. MMP9 expression was positively associated with poor tumor cell differentiation (p= 0.001), vessel permeation (p= 0.027), and lymph node metastasis (p= 0.027). MMP9 expression was a negative, independent predictor of disease-free survival time (Hazard ratio, 1.470; 95% CI, 1.105 approximately 1.955; p= 0.008). The expression of MMP7 (median survival time: 23 months for MMP7 positive patients, >77 months for MMP7 negative patients; p= 0.001) and MMP13 (median survival time: 18 months for MMP13 positive patients, 39 months for MMP13 negative patients; p= 0.014) correlated negatively with disease-free survival in relatively early stage ESCC patients. Co-expression of MMP7, MMP9, and MMP13 in relatively early stage ESCC samples identified patients with a poor prognosis (13 months median survival time) compared to those lacking MMP7, MMP9, and MMP13 expression (58 months median survival time, p < 0.001). MMP9 expression is a negative, independent prognostic factor in ESCC and correlates with tumor cell differentiation, vessel permeation, and lymph node metastasis. MMP7, MMP9, and MMP13 may function in early stage ESCC, and their co-expression predicts poor outcome for relatively early stage ESCC patients.